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^ jf) Abstract: A method of treating an inHanunatoiy disease associated with bone destniction which comprises the step of admin- 
R^c"I^7J^pI '•i"'^'""^ transduction mediated by fibroblast gn>wth factor 2 (FGF2)-FGF i««ptor 

2 whth cotl, ,h it ^ «""P°^'ti°" t^^ting an inflammatory disease associated with bone desSon 

O wh>ch contains the above vector. By mhibiting the FGF2 signal transduction by topically administering the virus vector inflZ^ 
matron and bone destr^cton ,n rnflammatory bone destruction can be successfully suppreLed at the same time. Thus a me^SoHf 
g specrfically and effectnrely treating inflammatory bone diseases such as rheumatoid mhritis, which can be hardly teki^S Zto 
g and a composition for treating the same are provided. ' ueiiea niuieno. 
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mm^mS^mmm^2 (fibroblast growth factor-2: FGF2) (Dm 

mums ^^'t^mmp^m^^mm(ommiz^v)'W^m^^^i^mimm^mm 

■r§:^fe{CM-r5o ^mm(0:^mit. mcmWV^-^'^ (rheumatoid arthritis: 

RA) <Dfhmi^mm-^$>^„ 

^■^'^n (disease modifyttg anti-rheumatoid drugs: DMARDs) 

CD MMM^M^ (tumor necrotic factor: TNF) M^^^l J:-5f^^^ 

■^mmm^mi^ (Moreland. L.ff. et al.. N. Engl. J. Med. 337:141-147 (1 
997); Bathon, J.M. et al. . N. Engl. J. Med. 343:1586-1593 (2000)) ^fcji 
mm-aifCi^ (Maini, R.N. et al. . Ann. Rheum. Dis. 58:156-160 (1999); Lip 
sky. P.E. et al., N. Engl. J. Med. 343:1594-1602 (2000); Maini, R.N. et a 
1.. Lancet 354:1932-1939 (1999)) ^^V>TTNF-a (^atg«<Jt^JC J; ^RA^f&^i" 

® ^>^-u^^:y-l (interleukin-l: IL-1) Mmi^X?>mm^ 

h:^4>^mmXh^ (Cohen, S. et al. , Arthritis Rheum. 46:614-624 (20 
02)) o 
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h;«;-^>'li^t?fo5 (Nishimoto, N. et al., Ann. Rheum. Dis. 59:121-1 
27 (2000)) o 

■er^ttVEGF^^i*: (Miotla, J. et al. . Ub. Invest., 80:1195-205 (2000)) 
^fcfifeiVEGF^^ (Lu, J. et al. , J. Immunol. 164:5922-7 (2000); Sone, H. 
et al., Biochem. Biophys. Res. Commun. 281:562-8 (2001)) ^ffi^/^TVEGF(D:^ 
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FGF2imB^(D^it:iS X XmmcSmfJt^^m^mfti'rmmm^X'h^ (Klansbrun 
, M., 1989, Prog. Growth Factor Res. 1:207-235; Mason, I., 1994, Cell 78: 
547-552; Bikfalvi, A. et al. , 1997, Endocr. Rev. 18: 26-45) „ FGF2f*FGF^^ 

#: (FGFR) ^^i^xiE^(D?B±muit3xxmM^±izLmm^^^m^mrc\.x\^^?> 

mmmiS2:XJ^Mm:^ifKi>m-¥'t^ (BasiUco, C. and Moscatelli. D, 199 
2. Adv. Cancer Res. 59:115-165; Klein, S et al., 1997, Experientia Suppl. 
79:159-192; Jackson, J. et al. , 1997, FASEB J. ll:457-465)o ^fc. mm 

-w-m-wmm. ^xmmmmt^tizisn^mmm^t\.xi>i^m-r^ (Marie, 

p. et al., 2000, Joint Bone Spine 67:150-156; Boyce, B. et al. , 1999, Lab 
. Invest. 79:83-94; Goldfarb, M. 1996, Cytokine Growth Factor Rev. 7:311- 
325; Chikazu, D. et al. , 2000, J. Biol. Chem. 275:31444-31450; Yamashita, 
A. et al., 2002, J. Immnol. 168:450-457; Collon-Osdoby, P. et al. , 2002, 
J. Bone Mineral Res. 17: 1859-1871) » FGF2(i, FGFRl Illb, FGFRl IIIc, FGFR 
2 IIIc. FGFR3 IIIc. :i3 J; tJ«FGFR4 K^^ir^^ti^^ibthXl^^^^ (Ornitz et a 
1., 1996, J. Biol. Chem., 271: 15292-15297) „ FGF2t^FGFRiZf^^-r ?> t . FGFR 

. MAPKK. MAPK^t^>:^'r/i^Atmm^ti^. ^^mm^ibit. ^(Dz^^-rj^-mm^^^ 

^mi^'wmmKMi.xmm-r^ ^ t ^m^tc, 
"t^x^mm^hn. FGF2(Dmm^m.m-t?>^mmFGF^^i^. mmzFGF2(Dm 

iiaf'3ft#^^^Sr3^iH-Ssprouty-2*5 j;T^spredS:=»— Kf 5 
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-r^m^M^mm-r^^^ ^-^•wmmum^mm^^-r^ ^ t j;ot. mm 
mmmm-^^ 6ff lv ^mmt^-^m t^^t:i^ ^^^^ ^mmcmm^-^-rtut 

(1) '^mm^m^mi^mm(Dfm:^mx^^x. mm^mEmmm^2 (fgf 

(2) Jziis^o::^^, 

(4) m^^^-^y^^mm^j^m-t^m^WiK -^MrnGF^mi^. sprouty-2. 

•0«spred*^e>?^C5S¥J:t)^^$tt5. (1) (3) ©V>-rM>{C|S^(3D;^fe. 

(5) mmm:dmwv ^■^'^xh^. cd (4) (D\,^-rMHcmm(D:^m 

(6) -i-fiR^^^^li^^ttmtOf^&^ia^i^-C'feoT. aii^JNB|&ii5it®^-2 (F 
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GF2) -FGF^^^i-Ras-Raf-MAP=3E^-^— ^'^^n^-rs i^^-r/i^Bm^mM-r^m^ 

(7) ^i!^^-:At~:^m^^:ffT^-^mmA^'<yu:^^^i$r^X-^^^ (6) dlB^ 

s> (7) icmm.(om^m. 

(9) ^'^iJ^-^-Zt-^^^ia^i-SMeiCjaS,, Br^14FGF^^#:, sprouty-2. *3j; 
TJ«spred;6>^>/^5i^J;t)^$^$;}x5. (6) (8) (D\,^-rM^Z.mm<Dm^m 

(10) ^^^^sgitiiy <^-^^-efe5. (6) (9) oi/>i*;h.;6='{c:|B«<Dm 

«9> ;*C^Wf>(i, FGF2-FGF^^#:i-Ras-Raf-MAPdf-^ — -^^^^^Lfe— 3*05 
FGF2i>'i{^-^/V^3^^ <D^fla^*3 J: tK/* fei«^j|SF^ t;i*5 5 tUX 

mmi^fco FGF2ix^'^/pfe^^^pj.$i-§ia^^=,^ K-rs-<i^i5'-^m^tc^ 

B^(D^mt'W^mt^mm^^U-r^^t7i^X^^o FGF2 
(FGFR) {;iM^i-5^-a:#:^?i^^U W<7?g B y V^-fb;dS 
P^^ttlStt'fb^tLSo S-tt'ftiLyhFGFR^a^^:/;^^^— g'{iSrc=^-:h— ^\ 
y^-?-- e'Cy (PLCy) She, FGF receptor substrate 2 (FRS2) 

if©T:?'7'i5'-|ie®(^^c2t^:^^y i^SIYtrt-So y :/m^fc^tbfcShc*3J:m?RS2 

«:Grb2 ^: Sos^«l^-^ y >^ /l'- h Sos{c: J; o TRas;a5^tt>fh: ^ tbSo 
•dmm\^^tl^o PBS2\,^mwP2t\i^^^uiy:y:^y<.:7T^—W^^-r^o FGF2 
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GF2>6^6. FGF^^^l. Ras. Raf. *5 J:miAP:^-^^if^i:M5 1 
o^fcf^^i^^^±(^BfM(^;K^^.^t^|aW-t-6-^-efcS„ ^J;tf^FGF2. FGF^^ 
^1. She. Grb2. Sos. FRS2. SHP2, Ras. Raf. MAPKK. *3 J: mjAPKO^ft (^OD 

FGF2-FGF^^m-Ras-Raf-MAPar«^^-^^^-f6^^^^yl.-e^^(Sa^t-SM 
^ir>';^Mm. RNAT# (RNAi) ^:^^^i-6RNA. y.1?i?^.f A. ^fcfi^f^/^if 

y^W^A^^IJ^T^tSo -^--v^-^^KMy^if^A (Rossi et al 

. (1991) Pharmac. Ther. 50: 245-254) ^^X^Tif>m(DV^s-if4M. (Hampel 
et al. (1990) Nucl. Acids Res. 18: 299-304. and U.S. Pat. No. 5.254,678) 
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*^P^{-*3V^T$b^C0^LV^^^T'f^s FGF2-FGF^^#:i-Ras-Raf 

XJ^^m^mmmmm.K:iS\^ ^TFGFS^#:1 -MAPK (p42/p44MAPK) bfd 
ttFGF^^^ (human soluble FGF receptor: hsFGFR) M.^^^^^ ^—IZ^^lM. 
^ttFGF^^^^ Ji. FGF^mP^(Dmm- Kp« -Y :/{;ife5FGF2^'a- :/^-^tf 

o ^mm&«^=i-h^-t^mm-t. FGF^mi^mm^(DmKmh^^-(:y:^^mm 

tlfcRT^jltFGFS^^fi, PGF2i:M'g'U. FGF2^|^H'|4FGFR-ia:(D^-^t^#-r5 

t icj: ^FCFzcDx^^-r/i^^m^rmmi-^o '^mmGF^^i^m^^^m3^72,A,f€: 

mmhi^\.^o '^mmGF^m^t\^X\-t. FGF2tm^-r^FGF^^W^(DFGF2^'^ 

t)A^6«J|J:f^9mb;fe:Sc&ff:dS^*tLSo ^fOx-f^FOFRla Illb (Acce 

ssion NM_015850. NP_056934, AAB19502, Isacchi, A. at al. , 1990, Nucleic A 
cids Res. 18:1906; Johnson, D.E. et al. , 1991. Mol. Cell. Biol. 11:4627-4 
634) , FGFRlb(IIIb) (Accession NM_023106. NP_075594, AAB19502, Isacchi, A 
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. et al., 1990, Nucleic Acids Res. 18:1906; Johnson, D.E. et al. , 1991. M 
ol. Cell. Biol. 11:4627-4634) , FGFRla(IIIc) (Accession NiL015850, NP_056 
934, AAB19502, Isacchi, A. et al. , 1990, Nucleic Acids Res. 18:1906) , FG 
FRlb(IIIc) (Accession NM_023106, NP_075594, AAB19502, Isacchi, A. et al. , 
1990, Nucleic Acids Res. 18:1906) , FGFR2(IIIc) (Accession NI1L022962, NP 
_075251, Johnson, D.E. et al. , 1991, Mol. Cell. Biol. 11:4627-4634) , FGF 
R3(IIIc) (Accession P22607, Keegan, K. et al. , 1991, Proc. Natl. Acad. Sc 
i. U.S. A. 88:1095-1099) . FGFR4 (Accession AAB25788, Ron, D. et al. , 1993 
, J. Biol. Chem. 268:5388-5394) (Dm^^V=' ^ ^ ^^^^t^^mmmBW7!)^mf 

*3:d^OFGF-2(^5c^(^^Vfctfi5^-iLT(^f^^tr*-r5FGFRl Ilia. *5j:TJ«fc h 
mmmmmmmm^^mi^^mm (human fibroblast growth factor receptor ( 
FGFr) secreted form) t'ftmiflc>il?>. M^J^FGFr^^^^it-fe^Oi^iB^J ( 
m^m-^: 1) fiAccession number M34188. T3:y^gB^J (@B3ni#-^ : 2) «pr 
otein ID AAA35839^;I^$;^^TV^5 (Jolinson, D.E. et al. , Mol. Cell. Biol. 1 
0 (9), 4728-4736 (1990)) „ 

sprouty-2^3J;TJ?sproutyM^Ras>'^^■:^/^^^^I^JH^^T'feSspred{iRas{C^-^b. 

Raf o y '^mttfsmi^^ii^mi.xmp^'t-^iDmm.^t^mii-^ ^ t -cFop^m 

i^tJi^i^MlS^ (epidermal growth factor: EGF) ^^#:©4feSf^<ffi ^giip b 
TV^5o -<^sprouty-2*:rc«spredi(l^^^it^S-=F?&^(C J; 9 mmm^^W^ 

mi^hmm'^mS^^'^^itSL^miUm^m^^^m^^o sprouty 2 [Homo sap 
iens] (Dm.&mm (iH^J#-^: 3) *5<J:t)?T ^ y ^gB^lJ (iB^lJ#-^ : 4) f^Acces 
sion number NM_005842*5 J;t>'NP_005833ic:, Spred-2 [Mus musculus] <Dm.&mm 
(Sa^J##: 5) iSXUT^yWtmi^i (Sa^J*-^: e) ?iAccession number AB06 
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3496:Jo j;tJ«BAB62849^ t hSpred-2{iAccession number NM_181784*5 J;tM»_86144 
9 {C:^$tbTVNS (Hacohen, N. et al. , Cell 92 (2), 253-263 (1998); Glienk 
e. J. et al., Mech. Dev. 96 (1), 91-99 (2000); Lim. J. et al. , J. Biol. C 
hem. 275 (42). 32837-32845 (2000); Wong. E.S. et all. J. Biol. Chem. 276 
(8), 5866-5875 (2001); Yusoff. P. et al. , J. Biol. Chem. 277 (5), 3195-32 
01 (2002); Egan. J.E. et al. , Proc. Natl. Acad. Sci. U.S.A. 99 (9), 6041- 
6046 (2002); Wakioka, T. et al. , Nature 412 (6847), 647-651 (2001)) „ * 
fc, Ras/Raf/MEK/MAPK^^LfcFGFi/:/':^/I^-fei^5^0Ti^;?=f=^ h t LTf^ffif 
-SSef (similar expression to fgf genes) ^.^V^5 :i § (Furthauer M 

, et al.. Nat. Cell Biol., 2002, 4(2): 170-4) „ ^f^^ fgfg^ fgf 3^ sprouty4 

Sef (similar expression to fgf genes) (IL17RLM, FLJ35755, IL-17T(D t hW^ 
■t) M^'^CD^MMM'i^ Accession number NM_017563O523;6>^)2307#@ ^ Sef 
(Or^y^mmi^. NP_O6OO33{;i'0fl|;^$tLTV>5 (Clark.H.F., etal.. Genome R 
es. 13 (10), 2265-2270 (2003); Yang.R.B.. et al. . J. Biol. Chem. 278 (35) 
, 33232-33238 (2003); Kovalenko, D. , et al. , J. Biol. Chem. 278 (16), 1408 
7-14091 (2003); Furthauer, 11, et al. , Nat. Cell Biol. 4 (2). 170-174 (200 

2) ; Tsang,M., et al. , Nat. Cell Biol. 4 (2), 165-169 (2002)) » FGF8 (fibr 
oblast growth factor 8) at'^^<Z)4^SB^Jfi, Accession number NM_033165(^2 
37;6^e>782#S. FGF8 (^^Sfiff) <^T5y^iB^J«, NP_149355<D23;?»^P>204# 
B^iIM^^ttTV^5 (Gnanapragasam, V. J. , etal., Br. J. Cancer 88, 1432-14 
38 (2003) ; Gnanapragasam, V. J. , et al. , Oncogene 21, 5069-5080 (2002) ; Tan 
aka,S., et al.. Dig. Dis. Sci. 46, 1016-1021 (2001); Ghosh. A. K., et al. , 
Cell Growth Differ. 7, 1425-1434 (1996)) „ FGF3 (fibroblast growth factor 

3) it'e^=^<0^^iBMfi^ Accession number NNL005247<D543;5ie>1208#@ ^ FGF3 
(mmm&M) (DT^/mmm-i^ NP_005238O18;!)^e)239#et^M^$tLTVN^ 
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(Kong.M., et al. , J. Biol. Chem. 277 (18), 15962-15970 (2002); Galdemard 
.C, et al., J. Biol. Chem. 275 (23), 17364-17373 (2000); Thompson. L. M. . 
etal.. Genomics 11 (4), 1133-1142 (1991)) „ sprouty4 ispry4t hW^^^) 

M^^<D^Mmm-t^ Accession number NM_030964<D188d^bll53#@^ sprouty 
4(OT^yMga?IJ?i. NP_112226{2:M^$tLTVN6 (Sasaki, A., etal., Nat. Cel 
1 Biol. 5 (5). 427-432 (2003); Leeksma.C.C, et al. . Eur. J. Biochem. 269 

(10), 2546-2556 (2002)) „ 

■5r^^4FGFR^fc«FGFR(Z)«f^^'>^^•:^/^^3^<^IJa#^a^(OT ^ ym&mc^\f^ 

#TW:^P ^^X-r§^^;5S3^ K-t-^S&R-efeoT. FGF2-FGF^^#:i-R 

mmicm\^^^:Lt:dtx-^:5o 0>l;tf*Rr^14FGFRT'fettfi, FeFZii'^^-r^ymi^^ 
^LTV^5^^^JSa®■T?fcS;^».r«9^MO^M^^bTV^Tt.J:V^„ ^fcsprouty 

2*yt{*spred(^)^M^T'fetL«. Raf(DV >mit^m.m-t?>mik=k^-^i>(D-x^h 
1*1. J;t)0*L<«5]^i^-cfc5„ m^T^ym:^^:^m^mM\.tcm&Mn^^ 
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*5j;rj«^^:^T^ym :7a.^juT^^>^, hV^V^r^s 

mBm(Dm-^n. m:^mLASTP':^u^^M. (Altschul, S. F. etal., 1990, J 
10 . Mol. Biol. 215: 403-410) ^fflV^T^^■t-S C ^ ;ir^6«l{J:f*blastp 
>^^^^'^A%ffiV^5^^;5S-e^5o '^J;tfiNCBI (National Center for Biothchno 
logy Information) OBLAST<D!>3;-7'-^— v?^C*5V^TLow complexity^-at^r^^/U 
iS'-t^^-tOFFJCUT. 7=:7;^-/^^(^)x^•^p<^^^^V^-C^^Sr^T5 (Altschul, 
S.F. et al. (1993) Nature Genet. 3:266-272; Madden, T.L. et al. (1996) Me 
15 th. Enzymol. 266:131-141; Altschul, S.F. et al. (1997) Nucleic Acids Res. 
25:3389-3402; Zhang, J. & Madden, T.L. (1997) Genome Res. 7:649-656) „ 

2o(^gB^J(Dit|55^=fT5blast2sequences:7^n^7A (Tatiana A et al. ( 
1999) FEMS Microbiol Lett. 174:247-250) 2mM(DT 9-^ ^ h 

(;i*5 V ^■C :^^<?5pr^14FGFR* fcmGFR<DmS^[Hi^i!f-r/l^^j^(Dm.WM 6 M<o 
mX-VS. 5XSSC. 7%(W/V) SDS, 100/ig/ml ig^41^'$^*»^DNA. SX^^Wv^b 



wo 2004/082704 



12 



PCT/JP2004/002887 



* L < «52'CT?^n^ >^ y y-i' -^-i^ 3 V^|^=fTV^. ^(75=^XN^ :fV^^ -^-iy 3 > 

I^CJ;p{c{iiagUTVN/£Vvify5?^i^;e-f-K^^5„ <t Mx.^* 
y^^iJ'i/^e-^KT'feSo M^mx./ify^i^ix;^^Kfi. J!Ky^i^i/;^-^K-^^, 

f^®{«:. ^0e>O:^fe*3j;tm (Miyakef,, 1996. Proc. Natl. Acad. Sci. USA 
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> 93#^ 1320-24M ; Kanegaeb^ 1996^ Acta Paediatr. Jpn^ 38#^ 182-188K ; 

M^acb. ^^-c^-^=^^T/uiyv-x4-mm^mAtmm,'imm. 1994. 43-58 

^±^;m^tL^. 1994. ^JiaX^, 13#. 8^, 757-763K) im^XM^ 
•t-5^^;e.ST*^So *fc. m^ltUh\:^^^jUy^^^^^ m^h. 1995. Mfi 
S^m^^x 40#. 2508-2513H) . *3 J;tJ«T7^/ tJ'— (S^fj 

> 1995. m&nmmmm. 4o#. 2532-2538H) fj:t^-h. ^^^<D:^micx^mm-r 

6-502069. #^ip6-95937. ^j^m-7142m^htlXV^^. m.mx.y<\i°u—^^ 
4 /l-;^trM5ti-5:^&«k l^Xit!^^Am-3A727^ #^^6-505626>OS^btVTV^5„ 
lam;tT7^/iai#r>^/V;^^M3t-f-S:^&i: UT«. #g^5p5-308975;iS^ P>tLT 
V^6„ mm;tT7^y •J^^/l'x^^0at-r§;^fei:bTtt. #^2p6-508039;as^e>tb 

tit. -:^m(0^^:ffy'^ym [i-^^t)-^(-)^3 RNA^^/ AtcWf-S >>-r/v>^^ 

rc(i^<Dmmi^x:^<:>x. mm'iF-^m±mmicm7.'r?)-<^ mm 

" -*^^^^'l':^^RNAl>-r/v;^^Lf*. y<9^^y^4^u:;^ (Paramyxovirida 
e: Paramyxovirus, Morbillivirus, Rubulavirus, *5j;U? PneumovirusJl^:!:-^ 
- 7::^Kl>'l'/W;^ (Rhabdoviridae; Vesiculovirus, Lyssavirus, *3j;TJ« Ep 
hemerovirusM^^-^tf) . n »j7^/w;^ (Firoviridae) . :^/Uh^^ 

(Orthomyxoviridae; Infuluenza virus A, B, C, *5J;tJ« Thogoto-like vir 
uses ^^^tf) . ^=^^f7^;i,:^ (Bunyaviridae; Bunyavirus, Hantavirus. Na 
irovirus, *5<fct;? Phlebovirus«^Sr^tl>) . TU±r^^;V:?^ (Arenaviridae) 



wo 2004/082704 



14 



PCT/JP2004/002887 



5) ;^s^v^e>tL5o :^mm^hi-i^ FGF2^>'^:^/^o|5a^g^^=lw-H-^§y^•^5 

{Paramyxoviridae) <D'^l^-$f>(^^jV:x^ (Sendai virus) ^ ^^^:fy^yy(.;V 
m^^A^>^ (Newcastle disease virus) , *5fc^< (Mumps virus 

) ^ ^J^f^-f/U;^ (Measles virus) , RSe^^T/l^:?^ (Respiratory syncytial viru 
s) . (rinderpest virus) , t>^/i.;x: (distemper vi 

rus) . i^yw■?^-r^^:7/^rci/if ^^^i.^ (svs) , )i :y^/v:^-^^^^ 

tt^^7^^yf>^/l';5;ffi^ (Paramyxovirinae) (U;^ Id'n yl'::f^t> 

(Respirovirus) (^-«^ ^ ^ y r^-f/l^^^M (Paramyxovirus 
br«. Mx.{i*t i/:77i-ac>'if rj'-r/v;^ 

IM (HPIV-1) . t b^-?7'l'^^:7/Vrn:^1ft>xr/w;;;3^ (HPIV-3) , l^^^^^^-Y 
i^:7/l.rcv-r!J^^/l.;^3M (BPIV-3) . e^^/^;;^ (Sendai virus; 

5>-r/^;^l0M (SPIV-IO) :$:|§PJfc*3VNTx-?7^^y'>^y^>^fi 
(J. Virol. 68, 8413-8417(1994)) ^O^^^l>-l'/U;^^yh«-^^L^;ry 

K^tj. ^'^/Vy^-<i!r^-^mkt^tL}b<DUmt \.x^m-r^^tf)^ 
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mc^^Xn^ :Lt:^^X-^^ (Hasan, M. K. et al. , J. Gen. Virol. 78: 2813- 
2820, 1997, Kato. A. et al. . 1997, EMBO J. 16: 578-587; Yu, D. et al. , 19 
97. Genes Cells 2: 457-466; |S^i2^M97/16539-^; agi-^|fl97/16538-^; Durbi 
n, A. P. et al., 1997, Virology 235: 323-332; Whelan, S. P. et al. , 1995, 
Proc. Natl. Acad. Sci. USA 92 : 8388-8392; Schnell. M. J. et al. , 1994, E 
MBO X 13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5784; La 
wson, N. D. et al. , Proc. Natl. Acad. Sci. USA 92 : 4477-4481; Garcin, D. 
et al. , 1995, EMBO J. 14: 6087-6094; Kato. A. et al. , 1996, Genes Cells 1 
: 569-579; Baron, M. D. and Barrett. T. , 1997, J. Virol. 71: 1265-1271; B 
ridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 1540 
0-15404) o ^fi^<o:^mi^^^. y^'7^^^^;VaLi^i^^ Tk^gj^PJ^Ii^l^-f 
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(SeV) {iM:S^^^:*5V^TfiM>^c:t#f^ffi^^$-f. :^mmic^ 
V^Tfc h-^(D5t^^?&^tC^ii{c:fflV>btl.S (Hurwitz, J. L. et al.. Vaccine 
15: 533-540. 1997) » 

oT^fcttJlRCT^it-rSwir^JST-tS (H^<2^M#^ WOOO/70055 *3J;U? ffOOO 

Wic^im-.^m>^mmt.m(n>mm.\c^ «9 m%-t^ r ^ ;5sr*^ 5> mm^mm^ wo 

01/18223) „ :£fc. ^<0^^ A^y^^^X^Xc^^^-t^a^^^^vi 

VSV-G/^^dS^{f WOOO/70055 *3 

J;tJ« W000/70070#^) o 

<OmMi^:6^mMlcWJ^-f-?> (Kato, A. etal., 1997, J. Virol. 71:7266-7272; 
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Kato, A. et al. , 1997, EMBO J. 16:578-587; Curran, J. et al. , WOOl/04272. 
EP1067179) „ :i(D^^fj:mm^h^^^-it. in vivo ^fcfSex vivoiC^if^m 

V-^>y:h9-f h*m^:^:^T/l^$:m V ^ 5 (#<2rBg62-30752#^#, 
Bg62-33879-i-<2^#. *5 J: t>'i|^BS62-30753^<2f^) . *3 j:t)?:7=t-;=^a^'^^# 

3^*3j;u«/^fc(i-eo^^f^(ci^^$ii:5:3^?fe (W097/32010) m^mT^-r^^tH)^ 

X%?>o 

/\^:^<Dtimn. mx.itciv (ceii-infected Unit) m^i^fat^iiBMmmf^ 

mm(DmMir:S>:itKX'0^^ir:b^t:l)^X^?> (WOOO/70070; Kato. A. eta 
1., 1996, Genes Cells l: 569-579; Yonemitsu, Y. & Kaneda, Y. , Hemagguluti 
nating virus of Japan-liposome-mediated gene delivery to vascular cells. 
Ed. by Baker AH. Molecular Biology of Vascular Diseases. Method in Molecu 
lar Medicine: Humana Press: pp. 295-306, 1999; Kiyotani, K. et al. , Virol 

ogy 177(1). 65-74 (1990)) „ ^fc. GFP m^mytm&w) ti:t*(D^-^-m^ 
h-r?>:ztizLxv)tim^^m'r^:it7!i^x%^ (^j;tj^GFP-ciu^ ut) o ^(dx 
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^i^vxBmvtctimi^. cwtmmiz^o:itf>^x-^:s> (wooo/70070) „ #6>n 

immyk. ^m-^m^K mmm. v^mm^m^mTi^ (pbs) jfc^^jgM^-^ 

mm. mmk. '^xiv-^^fi^^con-rnxM^^^^ M5t$tLfc>>>r/p^ 

■^^^-^^tsm.mi\mm^fz.\m.mh\.x-mmx^^. mmm\-t. 

. ^•^umm^nu-t^fz.ihcD^m^i^-ammhx^x. "w^m^^xy^y-^fz.yt 

mi^mmj tit. 'W(D^m. m<i>. m^. -i^^wi^t^i-mmiht^^t^w^m 
m^^o. :L<Di:^fj:mmb\.x\t. mz.mm})^-^^ m f>m\fibfi^^ ^ 
mm(o:^Wi^m\^x. mmv ^^•^'^(Djs^miitdxv^-nmm^nm-r^^tibtx^h 

^(Dmm^^i^xy^'W^m(D-ytmfhm\m\^x. vQ?2(Dmmum. rx^^ 
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2. M'W^m(o^mK-D\^^x 

5^i-5:i<tf*SllT'feofco :$:^-5g{c*3ft§^^^^^T'fo5FGF2(*, ikWff^S 

<^>5><k. mmmm=^x^^^h^m.^^K\.x\^^. =e§oT. FGF2(?Dm^j^{c 
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±^-vmmmi^f^ ^:it ^mn ?>:it prigT-*? -So 

o X^^m^^i^=i-<DWsmw^ v> 5 asset J5;^i^^6t#M;dSort6 i 5„ 

15 b < f*^10= CIU/ml:^^f,^10" pfu/ml, J; 19 L < (±|i1)10^ CIU/ral;e»^6>^10' CIU/ 
nil> :ftt>^f^ U< fi^ixio^ CIU/ml;&^b^5Xl0« CIU/ml(^^iai^CD4:Sr^^_h^ 

10« pfu;0^e>10" pfu. <fc 9^?^ U< pfnt^hKf pfu, *t>^^ L< fi^lO 

20 •^ti.-etLtr_bl5(^>fl:T*S-%:-t-Si: j;V>„ S#«m^*fcf«^@Bf (2. 3. 4. 5 

~5oo(DraT?s^i-s i ^ tmi^ b < . J; »3 ^ b < «2~3oo. ^ h b < « 
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0. OlX-mmmh ^0 tmmVfto (n=# S (culture groups)) „ 

i-o ^Mf*¥:^ ± mmmmxmL.tLo J^»t-^6^j!i?*ff«Mann-Whitney U-test^ffi 
V^/£o # : ^l^^p < 0.05, * : ^^^p < O.OlX^MMih'O tmMi^tZo 

9 y h-WmmM-^^n-:7T-i:^lt-^^u:7T-i^=^x^=--mmm^ (Macrophag 
e colony stimulating factor: M-CSF) ^m\f^X^m^^VfCo 8m<0'f-^—/UX 

JS§#St;«^#<^##§|J%Mm. (a-modifled essential medium: a-tm 

(GIBCO BRL, Rockville. Maryland, USA)) ^'Wm^K^l^'Wn^m^mSLVtc 
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o 0.727% NH,C1-0.017% Tris-Cl (pH7. 2) -phosphate buffered saline (PBS) mW 
^m\^^Xmsm^m^m. lOm^Skm (fetal bovine serum: FBS) . y=i>'tf 
-riy h fc bM-CSF (recombinant human M-CSF: rhM-CSF, 10 ng/ml, CHEMICON Int 
ernational. Inc. Temecula, CA) a -MEM^ffi V ^180 ml 37 7 3 (CS X lO^mM 
V^fCo 3 0^, PBS^eiTgfertb. 0.05% trypsine/0. 02% EDTk-^^BSX^mmmS^t: 

mmu 180 ml:77;^=l^:lo«^i^v^fco 30^. mm<D:^mxms^^mi^vmi^ 

#^5^ h#M-^^n:7T'-S^ (M-CSF-dependent bone marrow macrophages: MDBM 

^^mmVtzm FBS. rhM-CSF (10 ng/ml). recombinant human soluble rece 
ptor activator of nucleus factor-kappa B ligand (sRANICL, 50 ng/ml, PeproT 
ech EC, Ltd. London, U.K.), SZJ^recombinant human FGF basic (rhFGF-2, lOn 
g/ml, Genzyme/Techne, Minneapolis, MN, USA)'^^a-MEMS:fflV^, Oe^ArrTV'— h 
^CMDBM^5X10='i@/v.ell-eitV^fCo dimethylsulfoxide (DMSO) 

tcRammm (Raf-1 Kinase Inhibitor I, Calbiochem, San Diego, CA, USA) ^ 

^uvfz (10/ii/weii) o ='^^htt—jumia-msso(Dy/.^mmmjavtco ssm^ 
mmm^^mu wmRammm^mMi.t^o ^#@sMi:^70@}cieukocyte ad 

d phosphatase kit (Sigma Chemical Co., St. Louis, MO, USA) ^^V>TM^^ 
ffi^tt^tt:7;^-;j^>'7'iJrw-^ (tartrate-resistant acid phosphatase: TRAP) ^ 

1) o 
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1. AIA^-T^/V 

AIAJi^ ^^M<^^M (Mycobacterium Butyriciun Desiccated: MBD, Difco, De 
troit. IH, USA) 1 mgSriSi^Jfi (NACAUI TESQUE. mU) 9 iy 

V^-f ^ — (recombinant Sendai virus vector: SeV) 

^■«i/h^#=^14B ajCAIA+sFGFRp (n=40j£) -efi-SI?§^^FGFU'>fe:7"<J^— ft'S^^ (s 
oluble FGF receptor: sFGFR, @a^lj#-^ : 1) ^S^SeV (SeV-sFGFR) 
«Z)AIA+lucif erases^ (n=28j£) t?f*7l^^/Wt'i/:7 jl^— ^Jt^^^ife (SeV-lucif 
erase) ^-^tL-^ttlO* pfu/JS:-t?:7 5/ K}31^-^UfCo 

iltii^llCj;5^te|t!|g^j^»<l--t-Sg6ei-^,}?y ^-A^— i5^— (MK-550; ^Br 

:^:^) ^MV^T=^fe^^ (hind paw volume: hpv) ^M^^ttC^iJ^bfdo 

mm&^^. rm(D^^^x-^^m.^mm\^mmMm (cmb-2; y:77^s/i^x^±. m 

m:mm(DU:^h>ifl^^m'W'mWmmmm (Radiological index: RI) itSlTcD 
a ?9 T^feSo (0 : mM.fS^ 1 : SS<^#^^^t/$)cg|5|^J^tDM, 2 : 

m 2 A{cMB#6«J^^^^tr^f o Day21 {C*5tt 5^J^^«f*AIA+sFGFR^;0S3. 06± 
0.1, AIA+luciferase^;dS3.93±0. 11 ml, Day28{^:j3V^T^4AIA+sFGFRpy5S2. 85±0 
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.1. AIA+luciferaseS^;aS3.29±0.12 mlT^fct), VN-rtbm>^}C*3V>T tsFGFRit 

. 18±0. 07, AIA+luciferaseS|;dSo. 86±0. 09ml t?fe 9 , ^^^-^^7 0 iZ^if 

m 2CK h^l^^m'W • mmmmt^Wc^Tjk-to Day21T'«AIA+sFGFR^;6SL 42 
±0.29 (n=12^) . AIA+luciferase^:dSl.9±0.28 (n=10S) , Day28-efiAIA+sFG 
FRS^^OU. 27±0. 18 (n=26j£) , AIA+luciferase«^;5S3. 0±0. 21 (n=14M) t?fc9. 
Day28^^:*3V^TFGF-2^la^i^:^^-:^/Htp|f^c: j; 19^ . M®?gj^;6S;ir#{C^0l $ tbfc 

o 

mmm 3 ] aiajj:^;?: 5 spTY2m^^mx(Dmm FGF-2iiBj!aF^ i^i/-^/Htif 

<:*-j5fe> 

1. AIA^T^/P 

(Mycobacterium Butyricum Desiccated: MBD, Difco) 1 mg^i£ 
l^m (NACALAI TESQUE) 100ju1{::ML. ^ hom^gfPfC^T^^LfCo 

2. FGF-2«rtigMlli^7'n h /i^ 
mm^-fe^^y^«>-r/l->^'<i5^t^— (recombinant Sendai virus vector: SeV) 

^^>'Mg-^^14SS(CAIA+spry2^ (n=33J£) T^human sprouty25t'fe-?^ (spry2; 
ia^J#-§-: 3) ^mSeV (SeV-spry2) ^fiS^<^)AIA+luciferase^ (n=33J£) 
■T?^i:<^^>5^/W^^>:7ac7— ^st^^^^SeV (SeV-luciferase) ^-^tL^tLlO« pfu/ 

3. ^JK^«(^^i!|^ 

ligp|«^(::J;5^KM]!g?r;t«{bt-5S6ti-C3}?y ^^Api-iS'- (MK-550; ^wr 
^ffiV^T#M^a (hind paw volume: hpv) ^Wl^^\zM'^\^fz.^ 
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4. i^^^h>>'>^^'W,mmmm(Dwm 

<DU>\^^>^m-W'mmmm^m (Radiological Index: RI) f4|^T<^)ii 

(0 : 1 : M^©#^^7J?4fe§iJ|^i^OM». 2 : M^^Rt<Z)^/h 

<^^> 

0.1. AIA+luciferase|^;dS3.85±0.12 ml. Day28{C*5V^T^iAIA+spry2^;5S3. 07±0 
.12. AIA+luciferase^:dS3.38±o.l6mlT'^?). V^mo^^JC^>V^T^,spry2it 
^^^A(Z: J; 6FGFR1/Ras/Raf/MAPK^:^^ LfcFGF-2|«|^^>^^,Hi®f{C J: ?) 

lll3B{CDayl4;0^A>Day21{C*5»t5^a^Yk^^^i-„ ^cD|§^. AIA+spry2^;5.0 
.21±0.07. AIA+luciferase|¥;aS0.77±0.08 mlT'fe^, iS^-S^=^7 0 

mSCiZLU^^ . mmmmmm^^^t. Day21T-{±AIA+spry2S^;5Si. 36 

±0.20 (n=llS) . AIA+luciferase#dS2. 27±0. 33 (n=llJS) . Day28-^«AIA+sp 
ry2^^5l.82 ± 0.19 (n=22S) . AIA+luciferaseS¥:d^^3. 0±0. 28 (n=22JS) X^h 

^ . v^-rtt(D^;^^z:*5v^T^>FGF-2^la^^^>^>y^^gif{cJ: t)# . mwmmt>^^M 
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1. -wmm^^^^mi^mmcDmm^m-vh^yx^ mmmmmmm^-2 (fgf2) 

4. m^^^i-zi^mm^mm-r^mmm^K -^mmoF^^^, sprouty-2. ^i:i^s 
6. 'wm.m^^oi!k&^mB(Dmmm^mxhox. (fgf 

2) -FGF^^m-Ras-Raf-MAPdr-t-— ^^^-rS '>i/-:^/I-^^^|JaW-r5^&® 

o 

9. ^i^i/-^>'^^^^|5a#i-SMS@;eiS. W^f^FOFg^^:, sprouty-2, ^XX^s 

1 0. mmm:dimmv i^-^^-c^s. it^3K6iciam<^jiaj5fei^o 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Method for treating inflammatory diseases 
associated with bone destruction 

<130> D3-A0206P 

<150> JP 2003-075964 
<151> 2003-03-19 

<160> 6 

<170> Patentin version 3. 1 

<210> 1 

<211> 900 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (900) 

<223> 

<400> 1 

atg tgg age tgg aag tgc etc etc ttc tgg get gtg ctg gtc aca gee 48 
Met Trp Ser Trp Lys Cys Leu Leu Phe Trp Ala Val Leu Val Thr Ala 
15 10 15 

aca etc tgc ace get agg cog tec ccg acc ttg cct gaa caa gat get 96 
Thr Leu Cys Thr Ala Arg Pro Ser Pro Thr Leu Pro Glu Gin Asp Ala 
20 25 30 

etc ccc tec teg gag gat gat gat gat gat gat gae tec tet tea gag 144 
Leu Pro Ser Ser Glu Asp Asp Asp Asp Asp Asp Asp Ser Ser Ser Glu 
35 40 45 

gag aaa gaa aca gat aac ace aaa cea aac ccc gta get cea tat tgg 192 
Glu Lys Glu Thr Asp Asn Thr Lys Pro Asn Pro Val Ala Pro Tyr Trp 
50 55 60 
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aca tec cca gaa aag atg gaa aag aaa ttg cat gca gtg ccg got gcc 240 
Thr Ser Pro Glu Lys Met Glu Lys Lys Leu His Ala Val Pro Ala Ala 

70 75 80 

aag aca gtg aag tto aaa tgc act tec agt ggg ace cca aac ccc aca 288 
Lys Thr Val Lys Phe Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr 
S5 • 90 95 

ctg cgc tgg ttg aaa aat ggc aaa gaa ttc aaa cct gac cac aga att 336 
Leu Arg Trp Leu Lys Asn Gly Lys Glu Phe Lys Pro Asp His Arg He 
100 105 no 

gga ggc tac aag gtc cgt tat gcc acc tgg age ate ata atg gac tct 384 
Gly Gly Tyr Lys Val Arg Tyr Ala Thr Trp Ser He He Met Asp Ser 
115 120 125 

gtg gtg ccc tct gac aag ggc aae tac acc tgc att gtg gag aat gag 432 
Val Val Pro Ser Asp Lys Gly Asn Tyr Thr Cys lie Val Glu Asn Glu 
130 135 140 

tac ggc age ate aac cac aca tac cag ctg gat gtc gtg gag egg tec 480 
Tyr Gly Ser He Asn His Thr Tyr Gin Leu Asp Val Val Glu Arg Ser 

150 155 160 

cct cac egg ccc ate ctg caa gca ggg ttg ecc gcc aac aaa aca gtg 528 
Pro His Arg Pro He Leu Gin Ala Gly Leu Pro Ala Asn Lys Thr Val 
165 170 175 

gcc ctg ggt age aae gtg gag ttc atg tgt aag gtg tac agt gac ccg 576 
Ala Leu Gly Ser Asn Val Glu Phe Met Cys Lys Val Tyr Ser Asp Pro 
180 185 190 

cag ccg cac ate cag tgg eta aag cac ate gag gtg aat ggg age aag 624 
Gin Pro His He Gin Trp Leu Lys His He Glu Val Asn Gly Ser Lys 
195 2.00 205 

att ggc cca gac aac ctg cct tat gtc cag ate ttg aag gta ate atg 672 
He Gly Pro Asp Asn Leu Pro Tyr Val Gin He Leu Lys Val He Met 
210 215 220 

gca eea gtc ttc gtg ggc cag tct act ggg aag gag ace act gtc teg 720 



wo 2004/082704 



3/13 



PCT/JP2004/002887 



Ala Pro Val Phe Val Gly Gin Ser Thr Gly Lys Glu Thr Thr Val Ser 

230 235 240 

ggg get caa gtt cct gtg ggc agg etc agt tge ccc cga atg gga tea 
Gly Ala Gin Val Pro Val Gly Arg Leu Ser Cys Pro Arg Met Gly Ser 
245 250 255 



aca tec ccc agg act agt aac aga ggt cac aaa gtg gag gtg age tgg 
Thr Ser Pro Arg Thr Ser Asn Arg Gly His Lys Val Glu Val Ser Trp 
275 280 285 

gaa cag agg get gca ggg atg ggt ggt get ggt ctg 
Glu Gin Arg Ala Ala Gly Met Gly Gly Ala Gly Leu 
290 295 300 

<210> 2 

<211> 300 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Trp Ser Trp Lys Cys Leu Leu Phe Trp Ala Val Leu Val Thr Ala 
i 5 10 15 

Thr Leu Cys Thr Ala Arg Pro Ser Pro Thr Leu Pro Glu Gin Asp Ala 
20 25 30 

Leu Pro Ser Ser Glu Asp Asp Asp Asp Asp Asp Asp Ser Ser Ser Glu 
35 40 45 

Glu Lys Glu Thr Asp Asn Thr Lys Pro Asn Pro Val Ala Pro Tyr Trp 
50 55 60 

Thr Ser Pro Glu Lys Met Glu Lys Lys Leu His Ala Val Pro Ala Ala 
65 70 75 80 

Lys Thr Val Lys Phe Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr 



768 



ttc etc acg ctt cag gca cac aca etc cat etc agt agg gat eta gee 816 
Phe Leu Thr Leu Gin Ala His Thr Leu His Leu Ser Arg Asp Leu Ala 
260 265 270 



864 



900 
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85 



90 



95 



Leu Arg Trp Leu Lys Asn Gly Lys Glu Phe Lys Pro Asp His Arg He 
100 105 110 

Gly Gly Tyr Lys Val Arg Tyr Ala Thr Trp Ser He lie Met Asp Ser 
115 120 125 

Val Val Pro Ser Asp Lys Gly Asn Tyr Thr Cys He Val Glu Asn Glu 
130 135 140 

Tyr Gly Ser He Asn His Thr Tyr Gin Leu Asp Val Val Glu Arg Ser 

150 155 160 

Pro His Arg Pro He Leu Gin Ala Gly Leu Pro Ala Asn Lys Thr Val 
165 170 175 

Ala Leu Gly Ser Asn Val Glu Phe Met Cys Lys Val Tyr Ser Asp Pro 
180 185 190 

Gin Pro His He Gin Trp Leu Lys His He Glu Val Asn Gly Ser Lys 
195 200 205 

He Gly Pro Asp Asn Leu Pro Tyr Val Gin He Leu Lys Val He Met 
210 215 220 

Ala Pro Val Phe Val Gly Gin Ser Thr Gly Lys Glu Thr Thr Val Ser 
225 230 235 240 

Gly Ala Gin Val Pro Val Gly Arg Leu Ser Cys Pro Arg Met Gly Ser 
245 250 255 

Phe Leu Thr Leu Gin Ala His Thr Leu His Leu Ser Arg Asp Leu Ala 
260 265 270 

Thr Ser Pro Arg Thr Ser Asn Arg Gly His Lys Val Glu Val Ser Trp 
275 280 285 

Glu Gin Arg Ala Ala Gly Met Gly Gly Ala Gly Leu 
290 295 300 
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<210> 3 

<2H> 945 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(945) 

<223> 

<400> 3 

atg gag gcc aga get cag agt ggc aac ggg teg cag ccc ttg ctg cag 48 
Met Glu Ala Arg Ala Gin Ser Gly Asn Gly Ser Gin Pro Leu Leu Gin 
is 10 15 

acg ccc cgt gac ggt ggc aga cag cgt ggg gag ccc gac ccc aga gac 96 
Thr Pro Arg Asp Gly Gly Arg Gin Arg Gly Glu Pro Asp Pro Arg Asp 
20 25 30 

gcc etc acc cag cag gta cat gtc ttg tct ctg gat cag ate aga gcc 144 
Ala Leu Thr Gin Gin Val His Val Leu Ser Leu Asp Gin He Arg Ala 
35 40 45 

ate cga aac acc aat gag tac aca gag ggg ect act gtc gtc cca aga 192 
He Arg Asn Thr Asn Glu Tyr Thr Glu Gly Pro Thr Val Val Pro Arg 
50 55 60 

cct ggg etc aag cct get ect cgc ccc tec act cag cae aaa eac gag 240 
Pro Gly Leu Lys Pro Ala Pro Arg Pro Ser Thr Gin His Lys His Glu 
65 70 75 80 

aga etc cae ggt ctg cct gag cae cgc cag ect cct agg etc cag cac 288 
Arg Leu His Gly Leu Pro Glu His Arg Gin Pro Pro Arg Leu Gin His 
85 90 95 

teg cag gtc cat tct tct gea ega gcc cct ctg tec aga tec ata age 336 
Ser Gin Val His Ser Ser Ala Arg Ala Pro Leu Ser Arg Ser He Ser 
100 105 110 



acg gtc age tea ggg teg egg age agt acg agg aca agt ace age age 
Thr Val Ser Ser Gly Ser Arg Ser Ser Thr Arg Thr Ser Thr Ser Ser 
115 120 125 



384 
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age tec tot gaa cag aga ctg eta gga tea tec ttc tec tee ggg cet 432 
Ser Ser Ser Glu Gin Arg Leu Leu Gly Ser Ser Phe Ser Ser Gly Pro 
130 135 

gtt get gat ggc ata ate egg gtg eaa ecc aaa tct gag ete aag eca 480 
Val Ala Asp Gly He lie Arg Val Gin Pro Lys Ser Glu Leu Lys Pro 

150 155 160 

ggt gag ctt aag eca ctg age aag gaa gat ttg ggc ctg cae gee tac 528 
Gly Glu Leu Lys Pro Leu Ser Lys Glu Asp Leu Gly Leu His Ala Tyr 
165 170 175 

agg tgt gag gac tgt ggc aag tgc aaa tgt aag gag tgc acc tac eca 576 
Arg Cys Glu Asp Cys Gly Lys Cys Lys Cys Lys Glu Cys Thr Tyr Pro 
180 185 190 

agg cct ctg cea tea gac tgg ate tgc gac aag cag tgc ctt tgc teg 624 
Arg Pro Leu Pro Ser Asp Trp He Cys Asp Lys Gin Cys Leu Cys Ser 
195 200 205 

gcc cag aac gtg att gac tat ggg act tgt gta tgc tgt gtg aaa ggt 672 
Ala Gin Asn Val He Asp Tyr Gly Thr Cys Val Cys Cys Val Lys Gly 
210 215 220 

etc ttc tat cae tgt tct aat gat gat gag gac aac tgt get gac aac 720 
Leu Phe Tyr His Cys Ser Asn Asp Asp Glu Asp Asn Cys Ala Asp Asn 

230 235 240 

eca tgt tct tgc age cag tct cae tgt tgt aca ega tgg tea gee atg 768 
Pro Cys Ser Cys Ser Gin Ser His Cys Cys Thr Arg Trp Ser Ala Met 
245 250 255 

ggt gtc atg tec etc ttt ttg cct tgt tta tgg tgt tac ctt eca gee 816 
Gly Val Met Ser Leu Phe Leu Pro Cys Leu Trp Cys Tyr Leu Pro Ala 
260 265 270 

aag ggt tgc ctt aaa ttg tgc cag ggg tgt tat gac egg gtt aac agg 864 
Lys Gly Cys Leu Lys Leu Cys Gin Gly Cys Tyr Asp Arg Val Asn Arg 
275 280 285 

cct ggt tgc ego tgt aaa aac tea aac aca gtt tgc tgc aaa gtt ecc 912 
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Pro Gly Cys Arg Cys Lys Asn Ser Asn Thr Val Cys Cys Lys Val Pro 
290 295 300 

act gtc ccc cct agg aac ttt gaa aaa cca aca 
Thr Val Pro Pro Arg Asn Phe Glu Lys Pro Thr 
305 310 315 



<210> 4 

<211> 315 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Glu Ala Arg Ala Gin Ser Gly Asn Gly Ser Gin Pro Leu Leu Gin 
^5 10 15 

Thr Pro Arg Asp Gly Gly Arg Gin Arg Gly Glu Pro Asp Pro Arg Asp 
20 25 30 

Ala Leu Thr Gin Gin Val His Val Leu Ser Leu Asp Gin He Arg Ala 
35 40 45 

He Arg Asn Thr Asn Glu Tyr Thr Glu Gly Pro Thr Val Val Pro Arg 
50 55 go 

Pro Gly Leu Lys Pro Ala Pro Arg Pro Ser Thr Gin His Lys His Glu 

70 75 80 

Arg Leu His Gly Leu Pro Glu His Arg Gin Pro Pro Arg Leu Gin His 
85 90 95 

Ser Gin Val His Ser Ser Ala Arg Ala Pro Leu Ser Arg Ser He Ser 
100 105 no 

Thr Val Ser Ser Gly Ser Arg Ser Ser Thr Arg Thr Ser Thr Ser Ser 
115 120 125 

Ser Ser Ser Glu Gin Arg Leu Leu Gly Ser Ser Phe Ser Ser Gly Pro 
130 135 
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Val Ala Asp Gly He He Arg Val Gin Pro Lys Ser Glu Leu Lys Pro 
145 150 155 160 

Gly Glu Leu Lys Pro Leu Ser Lys Glu Asp Leu Gly Leu His Ala Tyr 
165 170 175 

Arg Cys Glu Asp Cys Gly Lys Cys Lys Cys Lys Glu Cys Thr Tyr Pro 
180 185 190 

Arg Pro Leu Pro Ser Asp Trp He Cys Asp Lys Gin Cys Leu Cys Ser 
195 200 205 

Ala Gin Asn Val He Asp Tyr Gly Thr Cys Val Cys Cys Val Lys Gly 
210 215 220 

Leu Phe Tyr His Cys Ser Asn Asp Asp Glu Asp Asn Cys Ala Asp Asn 
225 230 235 240 

Pro Cys Ser Cys Ser Gin Ser His Cys Cys Thr Arg Trp Ser Ala Met 
245 250 255 

Gly Val Met Ser Leu Phe Leu Pro Cys Leu Trp Cys Tyr Leu Pro Ala 
260 265 270 

Lys Gly Cys Leu Lys Leu Cys Gin Gly Cys Tyr Asp Arg Val Asn Arg 
275 280 285 

Pro Gly Cys Arg Cys Lys Asn Ser Asn Thr Val Cys Cys Lys Val Pro 
290 295 300 



Thr Val Pro Pro Arg Asn Phe Glu Lys Pro Thr 



305 



310 



315 



<210> 5 

<211> 1230 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1)..(1230) 
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<223> 
<400> 5 

atg acc gaa gaa aca cac ccg gac gat gac age tat att gtg cgt gtc 48 
Met Thr Glu Glu Thr His Pro Asp Asp Asp Ser Tyr He Val Arg Val 
15 10 15 

aag get gtg gtt atg acc aga gat gac tec age ggg gga tgg tte eca . 96 
Lys Ala Val Val Met Thr Arg Asp Asp Ser Ser Gly Gly Trp Phe Pro 
20 25 30 

cag gaa gga ggc ggg ate agt cgc gtc ggc gtg tgt aag gtc atg cac 144 
Gin Glu Gly Gly Gly He Ser Arg Val Gly Val Cys Lys Val Met His 
35 40 45 

ect gaa ggc aac gga cga age ggc ttt etc ate eat ggc gag cga cag 192 
Pro Glu Gly Asn Gly Arg Ser Gly Phe Leu He His Gly Glu Arg Gin 
50 55 60 

aaa gac aaa etg gtg gta ttg gaa tge tat gtc aga aag gac ttg gtc 240 
Lys Asp Lys Leu Val Val Leu Glu Cys Tyr Val Arg Lys Asp Leu Val 
65 70 75 80 

tac acc aaa gee aat ccg acg ttt eat cat tgg aag gtt gat aac agg 288 
Tyr Thr Lys Ala Asn Pro Thr Phe His His Trp Lys Val Asp Asn Arg 
85 90 95 

aag ttt gga ett act ttc caa agt ect gea gat gea cga gee ttt gac 336 
Lys Phe Gly Leu Thr Phe Gin Ser Pro Ala Asp Ala Arg Ala Phe Asp 
100 105 no 

agg ggc gtg aga aaa gee att gaa gae ett ata gaa ggt tea aeg ace 384 
Arg Gly Val Arg Lys Ala He Glu Asp Leu He Glu Gly Ser Thr Thr 
115 120 125 

tec tct tec act etc cat aac gaa get gag etc gga gac gat gac gtt 432 
Ser Ser Ser Thr Leu His Asn Glu Ala Glu Leu Gly Asp Asp Asp Val 
130 135 140 

ttc acg aca get acg gac agt tct tct aat tec teg cag aag agg gag 480 
Phe Thr Thr Ala Thr Asp Ser Ser Ser Asn Ser Ser Gin Lys Arg Glu 
145 150 155 160 
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ccg act acg agg aca ate tec tec ccc acg tee tgt gag eac egg aag 528 
Pro Thr Thr Arg Thr He Ser Ser Pro Thr Ser Cys Glu His Arg Lys 
165 170 

att tat ace ett gae eca tac ccc atg gac cat tac cac cct gac cag 576 
He Tyr Thr Leu Asp Pro Tyr Pro Met Asp His Tyr His Pro Asp Gin 
180 185 190 

egg ttg ccg egg tec tac ccc cag gtc acc ttc cca gaa gat gat gaa 624 
Arg Leu Pro Arg Ser Tyr Pro Gin Val Thr Phe Pro Glu Asp Asp Glu 
195 200 205 

gaa att gta ege ate aae ece ega gag aag ate tgg atg ace ggt tat 672 
Glu He Val Arg He Asn Pro Arg Glu Lys He Trp Met Thr Gly Tyr 
210 215 220 

gaa gac tac egg cac gcg ccg gtt cgc ggc aaa tac tta gac acc aca 720 
Glu Asp Tyr Arg His Ala Pro Val Arg Gly Lys Tyr Leu Asp Thr Thr 

230 235 240 

gaa gac gcg gac tec tac gtg cgc ttc gee aag ggc gaa gtc ccc aaa 768 
Glu Asp Ala Asp Ser Tyr Val Arg Phe Ala Lys Gly Glu Val Pro Lys 
245 250 255 

cac gaa tat acc tat ccc tat gtt gat tct teg gae ttc gge ttc ggg 816 
His Glu Tyr Thr Tyr Pro Tyr Val Asp Ser Ser Asp Phe Gly Phe Gly 
260 265 270 

gag gat ece aaa ggt agt gtg ate aag aca cag ccg ccc agg gee aag 864 
Glu Asp Pro Lys Gly Ser Val He Lys Thr Gin Pro Pro Arg Ala Lys 
275 280 285 

tec cgt egg egg aag gag aae ggc gaa egg teg egg tgt gtg tac tgc 912 
Ser Arg Arg Arg Lys Glu Asn Gly Glu Arg Ser Arg Cys Val Tyr Cys 
290 295 300 

agg gat atg ttt aat cac gaa gag aae ega agg gge eac tgc caa gae 960 
Arg Asp Met Phe Asn His Glu Glu Asn Arg Arg Gly His Cys Gin Asp 

.310 315 320 

gcg ece gae gee gtg aga act tgc att cgc egg gtg age tgt atg tgg 1008 
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Ala Pro Asp Ala Val Arg Thr Cys He Arg Arg Val Ser Cys Met Trp 
325 330 335 

tgc gcg gac age atg ctg tac cac tgt atg tec gac ece gag gga gac 1056 
Cys Ala Asp Ser Met Leu Tyr His Cys Met Ser Asp Pro Glu Gly Asp 
340 345 350 

tae act gac ect tgt teg tgt gac aca age gat gag aag ttt tgc etc 1104 
Tyr Thr Asp Pro Cys Ser Cys Asp Thr Ser Asp Glu Lys Phe Cys Leu 
355 360 365 

egg tgg atg get eta att gee ttg tet ttc etg gee cct tgt atg tgc 1152 
Arg Trp Met Ala Leu He Ala Leu Ser Phe Leu Ala Pro Cys Met Cys 
370 375 380 

tgt tac ctg ccc etc egg gcc tgc cac cgc tgt gga gtg atg tgc agg 1200 
Cys Tyr Leu Pro Leu Arg Ala Cys His Arg Cys Gly Val Met Cys Arg 
385 390 395 400 

tgc tgt ggt ggg aag cac aaa gee gcc gcg 1230 
Cys Cys Gly Gly Lys His Lys Ala Ala Ala 
405 410 



<210> 6 

<211> 410 

<212> PRT 

<213> Mus musculus 

<400> 6 

Met Thr Glu Glu Thr His Pro Asp Asp Asp Ser Tyr He Val Arg Val 
15 10 15 

Lys Ala Val Val Met Thr Arg Asp Asp Ser Ser Gly Gly Trp Phe Pro 
20 25 30 

Gin Glu Gly Gly Gly He Ser Arg Val Gly Val Cys Lys Val Met His 
35 40 45 

Pro Glu Gly Asn Gly Arg Ser Gly Phe Leu He His Gly Glu Arg Gin 
50 55 60 
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Lys Asp Lys Leu Val Val Leu Glu Cys Tyr Val Arg Lys Asp Leu Val 
65 70 75 80 

Tyr Thr Lys Ala Asn Pro Thr Phe His His Trp Lys Val Asp Asn Arg 
85 90 95 

Lys Phe Gly Leu Thr Phe Gin Ser Pro Ala Asp Ala Arg Ala Phe Asp 
100 105 110 

Arg Gly Val Arg Lys Ala He Glu Asp Leu lie Glu Gly Ser Thr Thr 
115 120 125 

Ser Ser Ser Thr Leu His Asn Glu Ala Glu Leu Gly Asp Asp Asp Val 
130 135 140 

Phe Thr Thr Ala Thr Asp Ser Ser Ser Asn Ser Ser Gin Lys Arg Glu 
145 150 155 160 

Pro Thr Thr Arg Thr He Ser Ser Pro Thr Ser Cys Glu His Arg Lys 
165 170 175 

He Tyr Thr Leu Asp Pro Tyr Pro Met Asp His Tyr His Pro Asp Gin 
180 185 190 

Arg Leu Pro Arg Ser Tyr Pro Gin Val Thr Phe Pro Glu Asp Asp Glu 
195 200 205 

Glu He Val Arg He Asn Pro Arg Glu Lys He Trp Met Thr Gly Tyr 
210 215 220 

Glu Asp Tyr Arg His Ala Pro Val Arg Gly Lys Tyr Leu Asp Thr Thr 
225 230 235 240 

Glu Asp Ala Asp Ser Tyr Val Arg Phe Ala Lys Gly Glu Val Pro Lys 
245 250 255 

His Glu Tyr Thr Tyr Pro Tyr Val Asp Ser Ser Asp Phe Gly Phe Gly 
260 265 270 



Glu Asp Pro Lys Gly Ser Val He Lys Thr Gin Pro Pro Arg Ala Lys 
275 280 285 
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Ser Arg Arg Arg Lys Glu Asn Gly Glu Arg Ser Arg Cys Val Tyr Cys 
290 295 300 

Arg Asp Met Phe Asn His Glu Glu Asn Arg Arg Gly His Cys Gin Asp 
305 310 315 320 

Ala Pro Asp Ala Val Arg Thr Cys He Arg Arg Val Ser Cys Met Trp 
325 330 335 

Cys Ala Asp Ser Met Leu Tyr His Cys Met Ser Asp Pro Glu Gly Asp 
340 345 350 

Tyr Thr Asp Pro Cys Ser Cys Asp Thr Ser Asp Glu Lys Phe Cys Leu 
355 360 365 

Arg Trp Met Ala Leu He Ala Leu Ser Phe Leu Ala Pro Cys Met Cys 
370 375 380 

Cys Tyr Leu Pro Leu Arg Ala Cys His Arg Cys Gly Val Met Cys Arg 
385 390 395 400 



Cys Cys Gly Gly Lys His Lys Ala Ala Ala 
405 410 
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